The industrial training program is part of the academic curriculum at the tertiary level. It plays an important role in providing students with the exposure to a real working environment in the industry. Through this program, the higher education institutions (HEI) could identify the gaps in the curriculum based on the requirements from the industry. In addition, the feedback from the industry will help the HEI to equip students with relevant skills according to the demands from the industry. Indirectly, it can help to address the issue of unemployed graduates of which the number seems to increase from time to time. Therefore, this study aims to obtain the feedback from the employers out there in order to determine the most preferred criteria in selecting students for the industrial training placement by using Quality Function Deployment (QFD) approach. The findings, through the development of house of quality based on the QFD approach, show that communication skills and students' participation in sports and cocurricular activities at their university are the most preferred selection criteria. Therefore, the QFD approach can be used to translate the employers' feedback in improving the marketability of the students in the industry.
Introduction
Human capital is an important asset in the process of developing a country. Countries with high-skilled human capital are able to generate economic activities to a more dynamic par with developed countries like the United States or Japan. Therefore, various approaches have been initiated, especially in the higher education system, in order to produce human capital with high skills and competency by requiring students to undergo the industrial training program before being awarded with certificates, diplomas, or degrees.
The industrial training program exposes students to the real working environment and enables them to apply the theoretical and practical knowledge that they have learned by performing the tasks assigned by their current organization [1] . The industrial training program is also the best mechanism for the HEI to evaluate the effectiveness of their programs or courses that they have been offering to the students. In addition, the program also helps the university to foster a good relationship with various organizations in the industry. The relationship is beneficial to both parties in an effort to develop and produce a first class human capital which is highly required by the country.
The Universiti Kebangsaan Malaysia (UKM) is one of the higher education institutions providing opportunities for their students to be exposed to the real work situations. Various courses and programs have been taught in the university as to improve students' skills and knowledge and applying during their works or during their industrial training. However, the requirements and expectations of the industry are constantly changing as the Malaysia's economics and industries keep changing. Therefore, it is an obligation to the university to assess the ability of their students, whether they meet the demands of the industry, and what criteria and skills that the industry needs from UKM graduate students. For that reason, the feedback from the employers regarding the selection of students to join their organization is very important to assist the university in preparing and providing a better service in the future.
In an effort to improve and enhance the quality of service of School of Mathematical Sciences (PPSM), Faculty of Science and Technology, UKM, in preparing graduates who are skilled and competent to the industry, the survey was conducted to get feedbacks from employers to assess the effectiveness of the courses offered and the skills acquired by PPSM students. Thus, with the approach of Quality Function Deployment (QFD) analysis, the absolute weights for technical requirement (outcomes of the program) based on the development of house of quality from the employer's perspective were studied and investigated for identifying the program learning outcomes (HPP) and program outcomes (OP) which need to be emphasized or improvement in meeting current industry needs. This allows the PPSM, FST, and UKM to improve the existing programs so that graduates are more competitive and more marketable, thereby reducing the number of graduates who are unemployed.
For the final year students of PPSM, FST of session 2010/2011, the industrial training program is a compulsory since it was stopped and was not compulsory to the students on last 1995 session. Therefore, the feedback from the industries and the students is needed and important as to find out the effect of the IT on the students. The most important is to find out the marketability of the PPSM students to be hired by the industries after the IT program. There were various studies on the industrial training that have been done in some higher institutions, namely, by Goi and Lau [2] , Ng et al. [3] , Abdul-Karim [4] , Shahrir et al. [5] , Omar et al. [6] , Lai et al. [7] , and Awang [8] .
Human capital that has been equipped with skills such as communication skills, ability to work in teams, ability to think creatively, and ability to make decisions and has both good leadership skills and academic excellence will be more competitive in the industry. According to Madar et al. [9] , the ability of employees to handle highly skilled tasks will benefit the company by improving the quality of production and becoming more competitive in local and international markets. Moreover, Rasul et al. [10] found that employers are more in favour of employees with basic, critical thinking, resource, and interpersonal skills as well as being knowledgeable in systems and technologies and qualified personnel in improving the marketability in the industry. Therefore, this study was conducted by using the Quality Function Deployment (QFD) approach to determine the selection criteria of industrial training students at the agencies and, thus, giving a first-hand overview to the university in dealing with the demand from the industry in future.
In this study, the feedback from the employers and the students who undergo the IT is needed to determine the effectiveness and the marketability of the PPSM student in getting a job. This investigation on the IT program is important and will be beneficial to the PPSM as it will enhance the effectiveness of the IT program and beneficial to the students as it will increase the marketability of the students in finding the jobs as it was conducted during the final year after students have completed all the units needed before finishing their study and graduated, compared to before which was on the second year of study.
Literature Review
The concept of Quality Function Deployment (QFD) has been introduced by Akao and Katsuyo in 1966 at Matsushita Electric. The QFD can be used in various sectors such as services, automotive, hospitality, and manufacturing. Nevertheless, the first application was in the manufacturing sector by Toyota. Having proven its effectiveness by Toyota, the quality practitioners have expanded the use of QFD in the service sector [11] [12] [13] [14] [15] [16] [17] [18] [19] . Therefore, Mazur [15] defines the QFD as an approach to satisfy the customers (Quality) by translating their needs into the design and ensuring all the organizational units (Function) are working together to identify the design features systematically to have more detailed information that can be disclosed and controlled (Deployment). The QFD is a method of developing a design quality which aims to satisfy the customers by translating their demands and designs for a certain product or service [20] . The QFD can also be used in education sector by assisting the HEI to form the subjects or topics of specific courses for each subject and restructure the university curriculum. For example, Mazur [15] and Gonzalez et al. [21] have applied the concept of QFD in forming the subject of Total Quality Management (TQM) and International Business based on the feedback from the students, university staff, and employers in the industry.
Kauffmann et al. [22] have applied QFD to develop decision model to prioritized course contents based on degree of impact on program objectives. The model was developed to quantify curricular decisions involved in restructuring a Masters of Engineering Management degree program. Based on QFD model, it provides a practical and quantitative methodology for developing faculty consensus in the selection of curricular topics based on a strategic program focus. While Singh et al. [23] used QFD to revamp existing industrial engineering curriculum by reassessing it with outcomebased accreditation, based on output from roof matrix in the house of quality, they identified the overlapping and prerequisite relations among courses. Therefore, they can remove any overlapping courses and identify newly required courses. Aytaç and Deniz [24] have applied QFD method to review curriculum of the Tyre Technology Department at the Kocaeli University Kosekoy Vocational School of Higher Education (KU-KVSHE), Turkey. They have conducted direct interview with the stakeholder of local tyre companies in Turkey and get the feedback regarding the expectation from the stakeholder on the graduates and the curriculum. The interview was also conducted by the lecturer of that department so that they can get feedback from both sides, stakeholders and the school management, and finally proposed new module of IT program which includes the industry demand, preparing the students which are skilled as per employers' demand.
Quinn et al. [25] studied identifying and evaluating techniques that were used to improve the quality in higher education. They examined customer and measured customer quality perceptions to identify the differences and similarities surrounding quality improvement efforts in each of three service areas that were typically found in higher education: academic, administrative, and auxiliary functions. While Singh et al. [23] evaluate the quality of educational institute based on five identified groups of "dimensions of quality" and twelve sets of "enablers" in an educational institute, then, they outline a QFD model based on interrelationship and Journal of Industrial Engineering 3 intrarelationship among the dimensions of quality, enablers, and customers. Finally, the indices that they developed are then utilized for quality planning and monitoring in educational institute. Qureshi et al. [26] also studied the quality of Higher Educational Institute in Pakistan where, from the QFD model, they highlighted the major concerned areas of quality improvements in teaching and also highlighted some benchmarks where other institutions are more productive. All the studies reported using QFD to restructure and enhance the curriculum for their university program in line with the current industry demand.
The QFD approach also requires the development of house of quality in integrating customers' feedback for the technical requirements of the organization and analyzing problems or enhancements that should be given priority in improving the quality of their services. Akao et al. [27] define employers as an external client to the university. Feedbacks from employers are beneficial to the university in helping them to evaluate the effectiveness of the university programs or courses offered. In addition, this feedback can be used to enhance the students' skills in line with the needs of employers and, thus, reduce the unemployment rate among the graduates.
Materials and Methods
A survey has been conducted on the industries which are involved in the student's industrial training program of PPSM students to investigate the marketability of the PPSM students. The questionnaires that can be referred to in the Appendix were distributed to the employers during the assessment visit by the PPSM supervisor. The survey on the employers involved 136 respondents of which 29 were from government sectors, 77 were from private sectors, 27 were from government agencies, and 3 from other sectors. There were 5 parts in the employer questionnaires to be answered. In order to determine the feedback from the employers regarding their selection of students who undergo industrial training at their agencies, Likert's scale ranging from 1 to 5 was also used to measure. The scale range of 1 represents very unimportant while 5 represents very important. A descriptive analysis was done to look at respondents' profiles based on demographic factors while the hypothesis testing was done to compare the criteria of selection of industrial training students. The hypothesis that was tested is as follows: 0 : there is no difference between criteria of selection of industrial training students from the employers feedback.
The analysis of variance (ANOVA) was used to get the conclusions on the hypothesis stated above.
Quality Function Deployment for Employer's Criteria of
Selection. In this section, we propose an assessment of PPSM student's skill based on the program and courses that they have taken during their studies in PPSM, FST, and UKM via QFD methodology. The voice of employers in agencies was taken as their feedback on how they select the PPSM students to join their agencies to undergo industrial training. 
House of Quality.
The QFD approach requires the development of house of quality in connecting the customers' voice with the specified products or services, technical requirements, process of planning control, and manufacturing operations [28] . In this study, the customer's voice is the voice of employers of the agencies that PPSM students undergo their industrial training. There are six steps in building a house of quality, namely, the customers' needs, technical requirements, relationship matrix, planning matrix, correlation matrix, and technical targets (see Figure 1) . Therefore, in this study, the employers are the external customers of the School of Mathematical Sciences (PPSM). The employers' feedback of satisfaction on student's skills and abilities is categorized according to the domain: the affective domain, psychomotor domain, cognitive domain, and psychomotor and cognitive domain, based on course learning outcomes of STQS3886 (Industrial Training course) by referring to Malaysian Qualification Agency as guidelines to good practices in assessment to students in HEI as shown in Table 1 .
In addition, the technical requirements describe the model of "how" the organization responds to "what" the customer needs for a certain product or service. The selection criteria of industrial training students are the technical requirements which describe the criteria required by employers in selecting students to undergo the training at their organizations based on the previous research.
The relationship matrix ( ) is the "heart" of the QFD [29] . The purpose of this communication matrix is to indicate whether the technical requirements are fulfilled. This matrix connects the employee response to the selection criteria of student by using a specific symbol that reflects the degree of relationship. The planning matrix is part of the house of quality as a marketing strategy and planning decision. The QFD team will choose some important information such as 
is a total number of employees:
= target and = performance of employers' feedback. Besides that, the point of services/sales ( ) and the absolute weight of student's voice ( ) were also considered in the house of quality, where
The correlation matrix is a correlation or "roof" of the house of quality. This "roof" can be seen in Figure 1 as correlation matrix at the top of the figure. This roof shows the relationship of each indicator of criteria of selection by employee. This relationship is used to determine whether the indicators support or hinder each other. The technical target is the last matrix in the house of quality. It is determined as an absolute weight of selection criteria indicator ( ) and calculated by = ∑ ; = 1, 2, . . . , ; = 1, 2, . . . , ,
where is the number of employee's voices and is the number of indicators of all criteria of selection, is an absolute weight, is a relationship matrix, and is a "degree of importance" to customer with value ranges from 3 to 5.
Normally, information found in the technical target is our priority and benchmark for criteria of selection. Therefore, the indicator of the criteria of selection which has a high absolute weight value should be given a priority in the process of maintaining the services and meeting the employees' needs.
Results and Discussion
Based on the survey conducted, there were 149 respondents among the students, of which 45.6% were from Statistics program, 44.3% were from Mathematics program, and 10.1% were from Actuarial Science program. Among them, 24.2% were males and 71.1% were females. In terms of organizational sectors which provided a workplace to the students, there were 26.8% from financial sector, followed by 18.8% from service sector, and 11.4% were from other sectors as stated in Table 4 . On the other hand, there were 136 respondents among the employers of which 56.6% were from private sectors followed by 21.3% from government sectors and 19.9% were from government agencies; only 2.2% were from other sectors. There were a total of 134 employers that provided feedback on the satisfaction level of students' skills as well as the criteria of selection of industrial trainings' students. There are four types of organization involved in the study: 21% from government, 57% from private, 20% from government agencies such as MARA, Felda, and 2% from other organizations. The 12 criteria that were asked are communication skills, languages (English, Malay, and other languages), working experience, IT duration, academic qualification, the impressive resume, company policy, quota of IT, and students involvement in cocurriculum and sports. Employers who provided their feedback as shown in Table 2 are the field supervisors from various sectors such as finance, manufacturing, services, industry, real estate development and construction, education, consulting, transportation, agriculture and food, defence, and security as well as communication and IT. They were asked to give a scale of whether the twelve items of criteria of selection are important or not ranging from 1 to 5. Based on the twelve items of criteria of selection, the mean for each item from the scale of 5 is calculated. We found that the highest mean value according to the criteria of selection is the criteria of communication skills (4.5 from scale 5), followed by the criteria of mastery in English and Malay languages (4.29 and 4.13), the criteria of academic qualification (4.07), and the criteria of company policy (4.02). From the feedback of employers regarding the criteria of selection, the findings show that the overall mean is 3.76 from scale 5.0. It has been shown that the employers could say that all criteria of selection that have been asked are more likely important to them in selecting the students to undergo industrial training at their agencies.
Then, analysis of variance (ANOVA) was conducted to test whether there are significant differences between the criteria of selection. Any criteria which give a value less than 0.05 are considered significant. From the ANOVA, there are significant differences according to the criteria of selection in the communication skills, mastery in English and Malay languages, and the duration of industrial training as shown in Table 3 . Therefore, the analysis is extended by developing the house of quality in order to obtain the most preferred selection criteria by employers in selecting students to undergo the industrial training at their organization.
The relationships between the employers' satisfaction level on student skills and each selection criteria were categorized by specific symbols depending on correlation and while the relationships in the "roof" of house of quality were determined also based on the correlation. The planning matrix values were produced by (1) to (3), while the level of difficulty and targets for each of the criteria were set by the PPSM. However, (4) has been used to obtain absolute values for each criterion. A combination of all information would then form a house of quality as shown in Figure 2 .
From the development of house of quality, the most preferred selection criteria by employers can be determined based on the high absolute weight value as in the technical target of house of quality. However, the high absolute weight value that should be given priority cannot be determined by its value, because the absolute weight value depends on the scale that has been used in obtaining feedback from the employers and the scale of the relationship in the relationship matrix.
The greater the interval is, the higher the scale will be used in absolute weight value for the technical requirements. Therefore, this study uses a scale of 1-5 in which 1 represents "very dissatisfied" and 5 represents "very satisfied" for the preferred criteria being used. To evaluate the relationship in the relationship matrix, the scale of 0, 3, and 9 was used in which the scale of 9 refers to significant at 0.01 level, 3 refers to significant at 0.05 level, and 0 refers to not significant.
Based on the findings from the house of quality as shown in Figure 2 , the list of preferred selection criteria by the employers are illustrated in Table 4 . From Table 4 , we can conclude that the five most preferred criteria by employers in selecting the students to undergo the industrial training at their organizations are communication skills, students' participation in sports and cocurricular activities, working experience, and mastery in English language. All the 5 highest absolute weight values have relationship with academic qualification. Therefore, the students' academic qualification also indirectly became one of the most preferred selection criteria for company to select student to undergo industrial training in their organization. The participation of students in sports and cocurricular activities has been proven by many previous studies such as Ahmad et al. [30] and Suhana and Ahmad [31] which explains that both activities provide a good impact on enhancing job's skills such as leadership, communication, decision making, competing, interaction with peers, and thinking creatively. These criteria give an early impression that employers require students to have good job employability skills in order to be more competitive in the industry besides being academically excellent.
Based on the results obtained, the School of Mathematical Sciences, UKM, would also have a role in providing their students with skills and criteria as required by the industries. The courses offered should include the skills needed by students such as communication skills. Students should be exposed to a variety of tasks or skills that enable students to practice their communication skills, for example, through presentations of Besides that, encouraging students to actively participate in cocurricular activities and sports is a must. All the necessary criteria should also be taken into account by the university in order to prepare all their graduates that can fulfill the industries demand. This QFD method which was applied in this study assessed the customer satisfaction, the industries (customer) on the UKM students performance during their industrial training. The criteria of selection that we get are the voice of customer (employers) that should be translated by the UKM to produce graduates that have skills as what industries demand. This is important to enhance the marketability of the UKM students.
Conclusion
This study has applied QFD approach in translating the employer's voice in the industrial training program through the formation of house of quality. The program is used to evaluate the effectiveness of the programs or courses offered by the university. Thus, through the formation of the house of quality, the most preferred selection criteria from the house of quality enable PPSM to identify the necessary skills that students should have in order for employers to select them to undergo industrial training at their organizations. The most preferred criteria by employers are communication skills, students' participation in sports and cocurricular activities, working experience, mastery in English language, and academic qualification. Therefore, a thorough and systematic planning should be done by PPSM to ensure that these skills are developed and integrated into the curriculum of teaching and learning.
The findings of this study may indirectly improve the existing courses in UKM by ensuring that the courses offered can provide students with good communication skills and enhance the English language skills among students. In addition, they will enhance the interests of the students to participate more in extracurricular activities and sports at the university. The feedbacks from the industry are their voice that needs UKM students, PPSM students to have criteria that they need to become their employees. These findings are really useful as it will help university to prepare their students with skills needed by the industries and increase the marketability of the UKM students in finding job after graduation. Circle your answer based on the scale given. 1 = very unimportant, 2 = unimportant, 3 = not sure, 4 = important, and 5 = very important. Circle your answer based on the scale given. 1 = strongly disagree, 2 = disagree, 3 = not sure, 4 = agree, and 5 = strongly agree. Circle your answer based on the scale given. 1 = very unsatisfied, 2 = unsatisfied, 3 = not sure, 4 = satisfied, and 5 = very satisfied.
